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Abstract---In this paper, the implementation of two low cost 
humanoid robots for the demonstration and training of Thai folk 
dances  are  examined.  The  robots  are  the  “RS-Media”  by 
WowWee and the “SPC-101C” from Speecys Corp. The objective 
is to determine the appropriateness of these two robots for use in 
the  training  and  demonstration  of  Thai  dances.  The  paper 
presents results from an initial investigation. The SPC-101C is 
more flexible and has more advanced functions. Interestingly, it 
was  observed  that  some  of  the  movements  are  better  on  the 
cheaper  RS-Media  robot.  However,  the  faster  response  and 
advanced  interactivity  of  SPC-101C  definitely  has  greater 
potential  for  more  complex  movements  and  advanced 
applications.  
I.  INTRODUCTION 
Dance  is  a  common  form  of  entertainment  and  social 
interaction in all culture. Dated from pre-historic to modern 
societies, dance has long been embraced as an enjoyment as in 
the case of social dances, and as a means of performance art to 
entertain audiences as theatrical dances. In addition, dance in 
itself  has  cultural  values.  For  example,  in  the  Australian 
indigenous  society,  knowledge,  cultural  values  and  belief 
systems are passed from generations to generations through 
song, dance, painting and storytelling. Dance is also used in 
religious or ritual ceremonies. In Thailand, some people use 
dance as part of their engagement or wedding ceremonies. The 
bride’s families and friends dance their way to the groom’s 
house.  In  Thai  education  curriculum,  dance  is  included  to 
provide  physical  education  and  training  on  balance, 
locomotion,  rotation,  support,  team  and  social  skills. 
Traditional Thai dances also form a vital part of the national 
and  cultural  heritage  that  should  be  taught  to  the  next 
generation and should be preserved for the future.  
On the other hand, children of modern days are “digital 
natives”.  They  are  savvy  and  at  ease  with  modern 
technologies  and  the  rich  media  environment.  Majority  of 
them  are  more  than  familiar  with  computer  games  of  all 
forms. Hence, to impose the teaching of traditional dances to 
them is a challenge as it is regarded as old fashion or outdated. 
To  this  generation,  modern  and  pop  dances  are  more 
appealing. Consequently, the students lose their interest in the 
Thai traditional dance classes and especially in Thai low-art 
dance form, or the folk-dance. To this end, this project aims to 
address  this  issue  and  to  assist  the  preservation  of  the 
traditional Thai dance forms. The objective is to arouse the 
students’  interest  and  to  motivate  their  participation.  The 
proposed  approach  is  to  incorporate  the  dance  lessons  with 
modern technology by using humanoid robots to teach Thai 
dance. It is hopeful that the interactive approach will result in 
an improved acceptance and positive responses to the lessons, 
thereby preserving the national heritage. 
Development of dance robots has advanced rapidly with 
the latest electronic and mechatronic devices, fast computers, 
sophisticated  controllers  and  peripheral  systems.  However, 
most  humanoid  robots  such  as  Honda  ASIMO  and  Fujitsu 
HOAP-3 are very expensive and they are beyond the reach of 
most educational organizations such as schools. Over the past 
years, low cost humanoid robots have emerged and have been 
gradually  established  in  the  consumer  markets.  In  addition, 
these  “toy”  robots  have  expanded  their  functionalities  with 
each new version hitting the market. It is interesting to note 
that these robots cost only a fraction of their highly advanced 
cousins developed for the research laboratory. It is proposed 
in  this  study  that  low  cost  robots  could  be  used  as  an 
education tool to motivate and encourage school children to 
participate  in  the  dance  course  of  the  Thai  education 
curriculum.  This  is  the  initial  phase  of  a  project  aiming  to 
utilize  low  cost  robots  as  an  integral  tool  or  aids  for 
entertainment and for the teaching of Thai dances. This paper 
also compares the performance and suitability of two robots, 
the WowWee’s RS-Media [1] and Speecys Corp. SPC-101C 
[2]. 
This paper is organized in the following format. Section 2 
gives the background of dance robots including RS-Media and 
SPC-101C. Section 3 is an introduction to Thai dance forms 
and moves. Section 4 discusses the implementation and initial 
comparison  of  the  two  robots.  Section  5  provides  the 
discussion and conclusion from the work so far. 
II.  DANCE ROBOTS 
The concepts of using humanoid robots for entertainment 
and  services  have  captured  many  people’s  attention  and 
imagination.  Robot  characters  have  been  created  and 
popularized in mass media such as fictions, movies TV and 
radio shows. Although these imaginary robot characters were 
assumed to be able to do many complex and interactive tasks, 
successful implementation of these types of functions in real 
life  is  still  an  ongoing  development.  Nevertheless,  robot 
technologies are improving and progressing steadily towards 
the ultimate goal of practical service robots. 
Apart from providing useful or practical services, robots 
could also be considered for the provision of companionship 
and entertainment. In this paper, we only concentrate on the 
entertainment  aspect.  Entertainment  robots  could  be 
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not  an  imagery  projection  on  the  screen  or  monitor.  An 
example  of  entertainment  robots  is  “Keepon”  [3].  It  was 
developed  to  provide  rhythmic  interaction  between  “itself” 
and children. Keepon is supposed to be able to react and to 
catch the attention of its audience. It is expected to be able to 
interact  emotionally  through  processes  of  perception, 
modeling of its environment, and generation of synchronized 
moves between an audience and the robot. According to its 
developer, Keepon was not used explicitly for entertainment, 
but  to  assist  the  development  of  technologies  and 
methodologies  for  human-robot  interactivity.  The  study 
demonstrated that rhythmic synchronization of the robot and 
the children has a positive effect on the quality of interactions. 
Such function could be used to assist the development of the 
motor  skills  and  the  rhythmic  behaviors  of  children.  In 
addition, it was suggested that music provides a strong link to 
enable the synchronization of rhythmic behavior between the 
robot  and  human.  The  responses  from  the  robot  in  turns 
prompted positive interaction and engagement between human 
and the robot [4, 5]. It was thus deduced that dance and music 
could be considered as an appropriate means to facilitate robot 
and  human  interaction.  Similar  to  social  dances  in  human 
society,  dance  robots  could  therefore  serve  the  purpose  of 
entertainment and social interaction.  
On the other hand, dance robots provide entertainment to 
human  by  allowing  them  to  become  both  entertainers  and 
spectators.  Human  behaves  as  a  spectator  when  watching  a 
robot dances with its autonomous movements and interactive 
capabilities. Such performance is analogue to theatrical dances 
and could be considered as a form of real-time entertainment. 
The designer or operator of the robot could be regarded as an 
entertainer when the robot performs built-in pre-programmed 
sequence of dance motions. This is a form of non-real-time 
entertainment. A possible scenario would where an interactive 
dance robot in real-time entertainment changes its sequence or 
movements in response to audience requests or reactions. The 
robot  could  sense  the  audience’s  mood  and  adapts  its 
behaviors  to  reflect  the  perceived  inputs.  It  is  therefore 
hypothesized that an ideal dance robot will be one that could 
provide flexibility and entertainment covering both real-time 
and non-real-time forms of entertainment [6]. 
While there are many other dance or entertainment robots 
reported  or  displayed,  nearly  all  of  them  are  experimental 
research robots in limited supply and carry a high price tag. In 
this study, we aim to examine the feasibility of using publicly 
accessible robots for the purpose of developing a dance robot 
for entertaining and training of Thai Folk dances. We have 
conducted  an  initial  study  on  two  such  products  -  the 
WowWee’s RS Media at a cost of below USD300 and the 
Speecys  SPC-101C  at  roughly  US2,800.  Details  of  these 
robots are introduced in the following sections. 
A. WowWee RS Media 
WowWee Limited is a privately owned company and is 
known  for  its  line  of  Robo-branded  consumer  robotic 
products. The Robosapien, introduced in 2004, was the first 
line  of  robotic  products  that  uses  biomorphic  motion 
technology and is pre-programmable to perform a variety of 
functions.  Today,  the  range  of  Robo  products  includes 
Roboraptor,  Roboreptile,  Robopet,  Robopanda,  Roboquad, 
Roboboa,  Robosapien,  Robosapien  V2,  RS  Tri-bot,  RS 
Femisapien, and RS-Media. RS-Media is an advanced version 
of Robosapien V2 which has included multi-media features 
such as video and playing of MP3 files.  
Robosapien  (RS)  is  a  low-cost  humanoid  robot  with  50 
million  units  sold  since  2004.  The  original  design  is  a 
remotely-controlled  biomorphic  robot  that  could  be 
programmed to perform different sequences of commands and 
responses to external stimuli. Robosapien V2 is a larger robot 
with an extended list of commands. The subsequent version of 
RS V2 has introduced basic color recognition, grip sensors, 
sonic sensors and a wider variety of possible movements [7]. 
It has built-in capability to record and playback audio, images 
and video. Hence, RS-Media has the potential to provide a 
higher level of human interaction with sound and images. In 
2007,  WowWee  released  a  special  Robot  Extension  SDK 
written by Sun Microsystems and bundled it with a limited 
edition of RS Media. Since this provides the full programming 
capability, the RS Media Java SDK was therefore acquired for 
the  purpose  of  this  research.  In  order  to  establish  a  unique 
identity and character, the experimental robot was dressed in 
traditional  Thai  custom  and  was  named  “iThaiSTAR”. 
“iThaiSTAR”  stands  for  “intelligent  Thai  Sanook  Training-
Assist  Robot”.  Sanook  in  Thai  means  fun  and  entertaining. 
Initial reactions from the audience have indicated acceptance 
and keen interest. This indicates potential of using low cost 
off-the-shelf  robots  for  training,  entertainment  and 
edutainment purposes. 
RS Media has a total of eleven degrees of freedom with a 
measurement of approximately 58 cm. in height and 5 kg in 
weight.  It  is  powered  by  six  D  type  and  four  AA  type 
batteries.  It  has  a  low  center  of  mass  and  making  it  quite 
stable.  It  has  a  Linux  operating  system  with  two  32-bit 
processors for handling the control of sensors and movements. 
RS Media has a vision system with a built-in full-color camera 
into its head and face-tracking intelligence. It can play MP3 
music through its multiple speakers and back-mounted woofer 
as well as displaying photos and MP3 information. It also has 
a 1.9-inch 16-bit color LCD screen, 40 MB of internal flash 
memory and it can utilize a 1 GB SD memory. It is recognized 
that  the  RS  Media  provides  a  fair  degree  of  flexibility  for 
control and monitoring its movement and making it suitable 
for the purpose in this project. 
B.  Speecys SPC-101C 
Similar to other popular humanoid robots on the market, 
the Speecys SPC-101C is 33 cm tall with a weight of 1.5 kg. 
The  robot  has  expanded  from  typical  16  to  17  degrees  of 
freedom (or servo motors) as in other robots to a total of 22. 
The additional servos provide greater flexibility and possibly 
more  realistic  motion.  The  robot  is  supposed  to  have  the 
ability to mimic human body languages closely. For example, 
the robot can tilt its torso backwards and forwards at the hips. 
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which can be used to capture video images and to be sent to a 
receiver. The camera can be panned using the head servo and 
moved  up  and  down  by  tilting  the  torso  at  the  waist.  Dual 
stereo speakers are built into the torso sides to provide audio 
information.  There  are  LED  arrays  in  the  hand  and  chest 
which  can  be  used  to  display  characters,  text,  or  robotic 
emoticons  (block  graphics).  The  robot  uses  Futaba  Corp. 
RS301CR servos and RPU-50 CPU robot controller, powered 
by a 7.4V 780mAh Futaba Corp. LiPo Battery. It also has a 
miniSD slot for extended programming in addition to 64 MB 
of  RAM  and  64  MB  of  Flash  memory.  For  extended 
programming  sessions,  the  robot  can  be  operated  while 
plugged into the charger. The robot runs Speecys Operating 
System  with  NetBSD  based.  Its  operations  and 
communications  are  done  through  a  WiFi,  allowing  it  to 
extend the operations over the Internet as it can support its 
own  IP  address.  The  robot  also  allows  developers  to 
customize its applications to be written in Visual Basic, C#, 
Java,  or  any  other  development  languages  as  the  Speecys 
Corp. has released their open source software development kit 
named “Open Roads”. This SDK facilitates the use of wealth 
of well established, proven application libraries. For example, 
the Microsoft .Net 3.0 System Speech libraries can be used to 
add  voice  recognition  and  synthesized  speech  to  the  robot. 
Video  capture,  object  recognition  and  tracking  and  other 
advanced  functionality  can  also  be  added  using  the  same 
approach. With the advanced features, it is therefore adopted 
in this study as an alternate robot to the RS-media. 
III.  THAI DANCE 
A.  History 
Thai dance or “Ram Thai” in Thai language, is the main 
dramatic  art  form  of  Thailand  and  is  considered  one  of 
numerous  worldwide  dance  types  in  existence.  Yet,  Thai 
dance on its own, like many forms of traditional Asian dance, 
can be divided into two major categories that correspond to 
the high art (classical dance) and low art (folk dance) [8, 9]. 
The history of Thai dance can be traced back to local Thai 
folk-dance performance called “Ram Wong”. The art of Ram 
Wong  is  originally  adapted  from  “Ram  Tone”,  where  it 
uniquely specifies that dancers must follow the rhythm of the 
tone drum which is especially made for the dance. Ram Wong 
is one of the Thailand’s most popular folk dances. It has been 
popular among Thai people in some regions of Thailand. This 
Thai dance used to be played with the performance of Thai 
traditional music instruments consists of “Ching” (a kind of 
Thai important percussion instrument made of metal), “Krab” 
(a  kind  of  Thai  important  percussion  instrument  made  of 
wood), and “Tone” (Thai drum made of carved wood or baked 
clay). In 1940, Ram Wong dance pattern influence spreads to 
the other regions in Thailand. It has effectively become very 
popular among the people in every region of the country and 
has created the rhythmic dialogue to sing together with the 
performance of Thai music. Basically, the dialogues are about 
persuasion, teasing, praising, and parting. Ram Wong has been 
very popular among the people in central region of Thailand 
during the World War 2 (1941-1945). Owing to the support of 
the government, Ram Wong has been reformed by the Fine 
Arts Department of Thailand in 1944. At that time four new 
rhythmic  dialogues  had  been  created.  The  songs  and  music 
instrument had been adapted to be more contemporary. Some 
movements such as “Tar Sod Soi Ma La”, “Tar Ram Sai”, 
etc., had been settled as standard patterns of Ram Wong. The 
name Ram Tone (the tone dance) had been changed into Rum 
Wong  (the  circle  dance)  because  of  its  movement  which 
people  was  often  dancing  around  like  making  a  circular 
movement. Later, Premier Piboonsongkram created six more 
new  rhythmic  dialogues  introducing  the  Ram  Wong  as  a 
modern Thai dance. Finally, the Ram Wong has ten songs with 
specific movement patterns where the dancers moving round 
in  a  circle.  The  song  lyrics  refer  to  the  goodness  of  Thai 
culture  and  the  ability  and  daring  of  Thai  warriors.  After 
World War 2, Ram Wong has been kept active among people 
until now. Ram Wong is widely performed not only by Thai 
people, but also foreigners in dancing ball. Many Ram Wong 
songs have been created by following the ten specific standard 
movement patterns [10]. 
B.  Dance Forms 
1)  Classical Dance: 
Thai  classical  dance  includes  main  dance  forms  like 
“Fawn  Thai”  -  accompanied  by  folk  music  and  varies 
according  to  the  style  of  the  region;  “Khon”  -  the  most 
stylized  form  of  Thai  dance  performed  by  group  of  non-
speaking dancers, the story being told by a chorus at the side 
of the stage; “Lakhon” - costumes are identical to Khon, but 
Lakhon  dance  movements  are  more  graceful,  sensual,  and 
fluid, the upper torso and hands being particularly expressive 
with  conventionalized  movements  portraying  specific 
emotions. 
  2)  Folk Dance: 
Thai  folk-dance  includes  main  dance  forms  like  “Ram”, 
which are originated from numerous regional dances. “Likay”, 
contains elements of pantomime, comic folk opera, and social 
satire.  It  is  generally  performed  against  a  simply  painted 
backdrop during temple fairs. “Ram Muay” is the ritualized 
dance  that  takes  place  before  Southeast  Asian  kickboxing 
matches such as Muay Thai. “Wai Khru” is a ritualized form 
of dance meant to pay respect to, or homage to the “khru” or 
teacher.  It  is  performed  annually  by  Thai  classical  dance 
institutions. The Thai Education Department also included this 
in the curriculum of primary schools. 
 
C.  Basic Moves 
As there are many varieties of Thai dances, it is vital that a 
careful selection of the one to be used in this research is done 
with a proper consultation from a professional in the area of 
Thai dance. Thai dance can range from a simple movement to 
a complex movement that if an inappropriate one is chosen, 
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limitation. 
Hence,  two  Thai  folk-dance’s  Ram  Wong  songs  were 
chosen, each acquired from the ten specific National preserved 
standard  movement  patterns.  The  first  song  “Ngam  Sang 
Duen”, used the standard movement called “Tar Sod Soi Ma 
La”, which imitated from the actual actions of the local people 
making a flower garland by having one of the hands holding a 
cotton string and another hand pulling a flower on the string 
outwards from the body towards the side (see Figure 1). The 
second song “Ram Si Ma Ram” used the standard movement 
called “Tar Ram Sai”, which imitated from the actual actions 
of people trying to persuade one another by stretching both 
arms almost parallel to the ground and twisting both hands up 
and down opposite one another (see Figure 2).  
 
 
Fig. 1. Main movements of “Ngam Sang Duen” Dance [11].  
 
Dance movement in “Ngam Sang Duen” Ram Wong song 
can be broken down into 4 major steps as illustrated in Fig. 1. 
Step 1.  Right  arm  moves  up  to  the  eyebrow  level  and 
outward from the body with the palm facing to the side 
(NS1-RightArmUp) in synchronization with the left arm 
positioning at the belt level (NS1-LeftArmDown) with the 
left leg initiating the move forward followed by the right 
leg  (NS1-LeftLegRightLeg).  The  body  (NS1-
BodyTiltLeft) and head (NS1-HeadTiltLeft) tilt a little bit 
to the left. 
Step 2.  Left  arm  moves  outward  from  the  body  with  the 
palm  facing  up  (NS2-LeftArmPalmUp)  and  right  palm 
facing down (NS2-RightArmPalmDown). 
Step 3. Left arm moves up to the eyebrow level and outward 
from  the  body  with  the  palm  facing  to  the  side  (NS3-
LeftArmUp) in synchronization with the right arm moves 
down positioning at the belt level (NS3-RightArmDown) 
with the right leg initiating the move forward followed by 
the  left  leg  (NS3-RightLegLeftLeg).  The  body  (NS3-
BodyTiltRight) and head (NS3-HeadTiltRight) tilt a little 
bit to the right. 
Step 4. Right arm moves outward from the body with the palm 
facing  up  (NS4-RightArmPalmUp)  and  left  palm  facing 
down (NS4-LeftArmPalmDown). 
 
Fig. 2. Main movements of “Ram Si Ma Ram” dance [12].  
 
As for the dance movement in “Ram Si Ma Ram” Ram 
Wong  song,  it  can  be  broken  down  into  2  major  steps  as 
illustrated in Fig. 2.  
 
Step 1.  Stretch  both  left  and  right  arms  outward  from  the 
body and position left arm at the shoulder level with the 
palm  facing  outward  and  fingers  pointing  down  (RS1-
LeftArmFingerDown) as well as position right arm at the 
waist  level  with  the  palm  facing  outward  and  fingers 
pointing  upward  (RS1-RightArmFingerUp).  The  left  leg 
initiates the move forward followed by the right leg (RS1-
LeftLegRightLeg).  
Step 2.  Position right arm at the shoulder level with the palm 
facing  outward  and  fingers  pointing  down  (RS2-
RightArmFingerDown) as well as position left arm at the 
waist  level  with  the  palm  facing  outward  and  fingers 
pointing  upward  (RS2-LeftArmFingerUp).  The  right  leg 
initiates the move forward followed by the left leg (RS2-
RightLegLeftLeg). 
IV. IMPLEMENTATION AND COMPARISON 
The  implementation  of  Thai  dance  involved  the  dance 
pattern  process.  With  the  consultation  of  a  Thai  dance 
professional in this project, the dance pattern was studied and 
developed in sequence as follow:  
(1) First, a variety of typical Ram Wong dance motion was 
gathered. 
(2)   Then  observation  was  made  and  discussion  with  the 
professional  on  the  dance  sequence  and  selection  of 
suitable  dance  pattern  that  included  almost  all  the 
representative standard Ram Wong dance motion. 
(3)   Next the preliminary testing of the selected dance motion 
was  put  to  test  by  controlling  the  movement  from  the 
remote control or software to see if there would be any 
unforeseen problem. 
(4)   Then the robots were programmed and debugged. 
In comparison, robots with higher degrees of freedom do 
not guarantee the superior ability to perform all tasks better 
than lower ones, such as in this research, it was noted that 
SPC-101C has limitation on the arm motions for Thai dance. 
It is not as realistic as RS Media (see Fig. 3 and Table 1). This 
is due to the lack of servo in the elbow location that would 
otherwise allow movement in other directions. However, the 
lower body part is definitely more flexible with SPC-101C. 
 
 
Fig. 3. Human, RS Media, and SPC-101C demonstrate Thai dance. 
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MAIN MOVEMENT COMPARISON: RS MEDIA VS SPC-101C 
  RS 
Media  SPC-101C 
Ngam Sang Duen Dance Movement 
NS1-RightArmUp and LeftArmDown  Yes  Limited 
NS1-LeftLegRightLeg,  BodyTiltLeft 
and HeadTiltLeft  Yes  Yes 
NS2-LeftArmPalmUp and 
RightArmPalmDown  Yes  Limited 
NS3-LeftArmUp and RightArmDown  Yes  Limited 
NS3-RightLegLeftLeg, BodyTiltRight 
and HeadTiltRight  Yes  Yes 
NS4-RightArmPalmUp and 
LeftArmPalmDown 
Yes  Limited 
Ram Si Ma Ram Dance Movements 
RS1-LeftArmFingerDown, 
RightArmFingerUp and 
LeftLegRightLeg 
Yes  Yes 
RS2-RightArmFingerDown, 
LeftArmFingerUp and 
RightLegLeftLeg 
Yes  Yes 
V.  DISCUSSION AND CONCLUSION 
This  paper  reported  an  initial  investigation  on  the 
comparison  of  two  off-the-shelf  humanoid  robots  for  the 
implementation and demonstration of Thai Folk dances. The 
Speecys SPC-101C is a highly flexible robot with 22 degrees 
of freedom and much compact in size and weight. The RS 
Media  is  heavier  and  taller  with  less  degree  of  freedom. 
However, in terms of hand movements, it was found that the 
Speecys  has  limitation  due  to  its  design  on  the  elbow. 
Nevertheless, it is more flexible and has a faster respond time. 
While  the  slow  movement  in  Thai  dance  seems  more 
appropriate for the RS Media, it is recognized that the lower 
part  body of it is of no comparison to Speecys  which  enable 
hip and torso movements. The next phase of the study will be 
an extension of the dance sequence to much faster and modern 
tempo.  It  is  expected  that  Speecys  will  have  a  greater 
performance as compared to RS Media.  
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